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and the most stressful and traumatic life events, instead of memories retrieved in response to cue words in previous work. Fourth, it provides an analysis of both the lifespan distributions and the content of the memories.
The Lifespan Distribution of Autobiographical Memory and the Cultural Life script
When individuals in Western countries are asked to retrieve autobiographical memories of highly positive and highly negative events and to date them according to when in life they took place, their distributions across the lifespan has been shown to differ markedly. A preference to recall highly positive life events from adolescence and early adulthood, when cued by requests for positive events, is a robust finding in the autobiographical memory literature, whereas memories for negative events typically do not show a 'bump' in young adulthood (e.g., Berntsen & Rubin, 2002; Berntsen, Rubin, & Siegler, 2011; Bohn, 2010; Collins, Pillemer, Ivcevic, & Gooze, 2007; Leist, Ferring, & Filipp, 2010; Rubin & Berntsen, 2003) . This pattern is not simply a function of when in life events actually occur, because a similar pattern is not seen when the memories are elicited by word cues and afterwards examined for their emotional content (e.g., Rubin & Schulkind, 1997) .
There are several possible explanations for the differential effects of positive and negative emotion cues on the lifespan distribution of the memories (see Berntsen & Rubin, 2002 ; 2004 for a review; Glück & Bluck, 2007) . One explanation of the differential effects of emotion is the cultural life script theory (Berntsen & Rubin, 2004) . This theory claims that the reminiscence bump for emotional and important events results from culturally shared representations of the timing and sequencing of major transitional life events within a culture.
These expectations are represented in the cultural life script, which reflects an idealized life course. The cultural life script is biased towards important and emotionally positive life events and life events expected to take place in adolescence and early adulthood (Berntsen & Rubin, 2004) . According to this view, when individuals are requested to report personal memories of important and highly positive life events, the life script serves as a guide.
Because most studies about cultural life scripts collected to date (see Zaragoza Scherman, 2013, for a review) reported that adolescence and early adulthood are highly populated by positive life events, the theory holds that the temporal distribution of personal memories of highly positive events shows an increase in young adulthood, which corresponds to the one found in the life script. This hypothesis is consistent with Berntsen et al. (2011) who found that 68% of the self-nominated most positive events, reported by their participants as having Chinese mothers, typically shown to have an interdependent self-construal. The content of these conversations also differed across cultures. The conversations of American mothers were more centered on the activities that their children enjoyed and what their opinions were, whereas the conversations of Chinese mothers were about the children's compliance with behavioral norms. Different modes of self-construal not only affect the content of autobiographical memories and the style of communicating them, but might also play a role in the offset of childhood amnesia (e.g., age of earliest memories). According to Wang (2001) , American individuals reported having earlier first memories than their Chinese counterparts.
In summary, one's cultural background seems to be associated with what and how individuals communicate about their autobiographical memories to others and from how early in life their first memories come. One pertinent question left unresolved by previous studies is whether culture also plays a role in the lifespan distribution of highly emotional autobiographical memories. Furthermore, it remains to be studied whether cultural differences may be related to the content of memories of highly emotional positive and negative life events. Regarding the content of the memories, one important question is whether the extent to which such memories align with culturally normative events (i.e., their degree of correspondence with the cultural life script) differs across cultures. It also remains to be studied whether participants' cultural background and modes of self-construal affect whom their memories are about: Would Western participants with an independent self-construal report more memories about themselves compared to participants with an interdependent selfconstrual, and vice versa? Conway et al. (2005) found that this was the case for memories of general life events. Chinese participants reported significantly more memories about others than themselves, compared to American participants. It remains to be investigated whether this pattern also applies to memories of highly emotional life events, and equally so to positive and negative events. Consciousness: Theory, Research, and Practice, 2(4) , 475-489 on 1 st of December , available online at: http://dx.doi.org/10.1037 
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The Present Study
In the present study we investigated the lifespan distribution and content of autobiographical memories of highly emotional positive and negative life events in Western and East Asian samples of adults age 40+ from Mexico, Greenland, China, and Denmark. For the purposes of this study, Mexico, Greenland, and Denmark represent Western while China represents an Eastern society. Mexico and Greenland are not typically characterized as Western countries; however, their current cultures have resulted from Western colonization processes originating from Spain and Denmark, respectively. As a result, it could be argued that Mexico and Greenland share Western values with Denmark. Mexico, Greenland, and China are often regarded as collectivistic countries, while Denmark is regarded as an individualistic country (Hofstede, Hofstede, & Minkov, 2010; Markus & Kitayama, 1991; Nielsen, 2001) . These countries also differ markedly in relation to other variables, such as religion, geography, climate, historical conditions, ethnicity, happiness levels, and political systems (e.g., Helliwell & Wang, 2013) .
We asked participants to think back upon the most positive and most stressful or traumatic events in their lives and to indicate how old they were when these events took place (see Berntsen et al., 2011 , for a similar procedure). In addition, they completed measures of event centrality, post-traumatic stress disorder (PTSD), depression, and life satisfaction across cultures (see Zaragoza Scherman, Salgado, Shao, & Berntsen, 2014b, for details). The present study was part of a larger survey that also examined the cultural life script and personal life story events (Zaragoza Scherman, Salgado, Shao, & Berntsen, 2014a) .
Hypotheses and Predictions
We generated the following predictions on the basis of earlier studies on the lifespan distribution and content of memories of highly emotional life events in Western cultures (e.g., Berntsen & Rubin, 2002; Berntsen et al., 2011; Rubin & Berntsen, 2003) ; on autobiographical remembering in the participants from Western and East Asian cultures (Conway et al., 2005) ; and on different manifestations of collectivism in Mexican and Chinese cultures (Ruby, Falk, Heine, Villa, & Silberstein, 2012) . First, memories of the most positive life events would be distributed mainly during young adulthood, while negative events would be more evenly distributed across the entire lifespan, with an increase later in life. Second, a large percentage of the memories of the most positive life events will be events contained in the cultural life script (scripted events in the following), while only a small percentage of the negative life Notice: This is an Accepted Manuscript of an article published by APA in Psychology of Consciousness: Theory, Research, and Practice, 2(4) , 475-489 on 1 st of December , available online at: http://dx.doi.org/10.1037 8 events will be scripted events; and, third, the content of the autobiographical memories of participants drawn from Western cultures will be events mainly about themselves (personal events), whereas the memories of participants drawn from an East Asian culture, based on Confucian values, will be about themselves (personal events), as well as about other people (non-personal events).
Method Participants
We collected data from 598 participants. The questionnaires of 33 participants were excluded from the sample as they failed to complete at least 95% of the total survey. A final sample of 565 adults (365 females, 200 males), mean age = 52.31, SD = 8.44, age range: 40-91, was analyzed. See Table 1 for detailed demographic information per country. Participants received either no compensation, or a monetary compensation of between 100 and 200 DKK (equivalent to approximately 18 to 32 USD), either in cash, in vouchers to local supermarkets or public transportation cards. Volunteer university students recruited participants at local public psychological services, community services, human resource offices, or their social network. Recruitment was done through advertisements, radio public announcements, posters, and direct invitation in person, through e-mail, or Facebook.
Procedure
Data collection procedure. In all countries, participants received a booklet in which they were asked to report memories of their most stressful or traumatic and most positive life events. Participants provided these memory reports in response to the instructions of the Centrality of Event Scale (CES; Berntsen & Rubin, 2006) , a scale that has been used to investigate the centrality of autobiographical memories to identity and personal life stories. and indicate how old they were when they experienced the event. The same instructions were used in relation to identifying and dating the most positive event. They also answered the CES in relation to these events, in addition to a number of other measures that are reported elsewhere (see Zaragoza Scherman et al., 2014b) . The CES was found to be highly reliable in all samples for both the negative (7 items; α = .86 -.91) and the positive event (7 items; α = .82 -.87). Materials were presented in the participants' native language and were self- Consciousness: Theory, Research, and Practice, 2(4) , 475-489 on 1 st of December , available online at: http://dx.doi.org/10.1037 9 administered either at the participants' homes or workplaces, at a psychological services provider's office, or at the community center, individually or in small groups of no more than five people. We used methods of back-translation (Brislin, 1970) to ensure the quality of the translation process of the materials. This procedure was reviewed by the local ethics committee, which approved its consistency with APA guidelines.
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In Mexico, Greenland, and China, a research assistant was present during data collection to give instructions, answer questions, collect questionnaires, and provide payment for participation, when applicable. In Denmark, the survey was mailed to the participants, along with information about the research project and detailed instructions on how to answer the questions, plus contact information of the main investigator in case further instructions or clarifications were needed. After the questions were completed, participants sent the questionnaire back to the main investigator in a pre-paid envelope, along with their mailing information (in a separate envelope), so they could receive payment for their participation.
The response rate for this survey was 77%.
Coding procedure for scripted versus unscripted events
Two independent coders, research assistants from the same country and whose native language was the same as that of the participants, coded the memories of both positive and negative life events as "scripted" or "unscripted", according to whether or not the event was part of the cultural life script in each country. This coding was done in accordance with an index of cultural life script events that was generated for each sample on the basis of aggregate data from the specific sample in question. When generating the index of life script events for each of the four samples, we followed the procedure developed by Berntsen and Rubin (2004) . Details on these procedures and the contents of the four cultural life scripts are available elsewhere (Zaragoza Scherman, 2014; Zaragoza Scherman et al., 2014a) 2 .
Examples of positive scripted life events were "getting married" and "having children."
Examples of negative scripted life events were "the death of a beloved one" and "serious illness". Events that did not correspond with the life script were coded as "unscripted".
Examples of positive unscripted life events are "opening a business" and "getting a promotion at work". Examples of negative unscripted life events are "sexual abuse" and "miscarriage". It should be noted that life events might be classified as scripted in one sample but unscripted in other samples, due to the fact that events collected in one country were coded with their 2 Life scripts can be requested from the first author. Consciousness: Theory, Research, and Practice, 2(4) , 475-489 on 1 st of December , available online at: http://dx.doi.org/10.1037 10 corresponding index of cultural life script events and that the events classified as belonging to the life script naturally show some variation across cultures.
Notice: This is an Accepted Manuscript of an article published by APA in Psychology of
The general inter-rater agreement ("scripted" vs. "unscripted") for the most positive events was 90% (κ = .87, p < .001); per country it was 86% for Mexico (κ = .81, p < .001), 96% (κ = .94, p < .001) for Greenland, 81% (κ = .77, p < .001) for China, and 96% (κ = .94, p < .001) for Denmark. The general inter-rater agreement for the most negative events was 91% (κ = .84, p < .001); per country it was 99% (κ = .97, p < .001) for Mexico, 85% (κ = .65, p < .001) for Greenland, 94% (κ = .90, p < .001) for China, and 85% (κ = .81, p < .001) for Denmark. Disagreements were handled through discussion.
Coding procedure for personal versus non-personal events
Memories of both positive and negative life events were also coded as "personal" events or "non-personal" events, by our two independent coders. Memories for personal events referred to memories about the participants themselves, that is, memories in which the participant personally experienced the recalled event and was the main character of the event (e.g., "when I got married" or "my trip to Russia"). Memories for non-personal events referred to memories about events that someone else experienced and for which this other person was the main character (e.g., "my daughter's university graduation" or "when my husband lost his job"). The general inter-rater agreement ("personal" vs. "non-personal") for the most positive life events was 99% (κ = .91, p < .001); per country it was 99% (κ = .66, p < .001) for Mexico, 100% (κ = 1, p < .001) for Greenland, 97% (κ = .90, p < .001) for China, and 100% (κ = 1, p < .001) for Denmark. The general inter-rater agreement ("personal" vs.
"non personal") for the most negative life events was 93% (κ = .86, p < .001); per country it was 95% (κ = .89, p < .001) for Mexico, 88% (κ = .75, p < .001) for Greenland, 94% (κ = .85, p < .001) for China, and 96% (κ = .92, p < .001) for Denmark. Disagreements were handled through discussion.
Coding procedure for emotionality and personal significance
To assess that participants provided highly emotional and highly personally important memories, our two independent coders coded the memories for emotionality and importance.
Memories were coded for emotionality along a -3 to + 3 rating scale, where -3 and -2 were Notice: This is an Accepted Manuscript of an article published by APA in Psychology of Consciousness: Theory, Research, and Practice, 2(4) , 475-489 on 1 st of December , available online at: http://dx.doi.org/10.1037 11 collapsed to indicate high intensity, negative emotion; + 3 and +2 were collapsed to indicate high intensity, positive emotion; and -1, 0 +1 were collapsed to indicate low intensity with positive or negative or mixed emotion. Memories were coded for importance with the following categories: "not important at all", "somewhat important", and "highly important".
For both variables, we also developed an "uncodable" category for those memories that were difficult to code because the description was not detailed enough. Inter-rater agreement for emotionality was = 92.8%, (κ = .80, p = < .0005). Inter-rater agreement for importance was = 82.9%, (κ = .21, p = < .0005).
Results
The independent coding of emotionality and significance indicated that the participants indeed provided highly emotional and highly important memories. Overall, 96.7% of the events were coded highly emotionally intense. Similarly, 96.9% of all events were coded as highly important.
Lifespan Distribution of the Memories of the Most Positive and Most Negative Events
Statistical tests showed no gender differences in the lifespan distribution of autobiographical memories; therefore, we collapsed the data for men and women into one group. Figure 1 shows the lifespan distribution of autobiographical memories of the most positive and most negative life events that were dated to have occurred when the participants were between 0 and 50 years of age. Mean age of occurrence per event category appears in Tables 2 and 3 . Memories of events dated later were omitted from the figure as a decrease of memories in later decades could have resulted from the fact that fewer participants had lived through their 50's, 60's, 70's and 80's (see Table 1 for age ranges per country).
To create Figure 1 we followed the same procedure as the one reported in Rubin and Berntsen (2003) to account for the fact that participants were not the same age and that some of them had not yet reached 50 years of age, using the following formula: r mem * 10/(M age + 0.5 -40) + r2 mem , where (r mem ) is the number of memories recalled in the decade by participants who were between 40 and 50 years of age, (M age ) refers to the mean age of these participants, and (r2 mem ) refers to the number of memories recalled in the decade by participants who were 50+ years old. That is, for all countries, we adjusted the percentage of memories of both positive and negative events for the decade of the 40's. In our general and by country samples, this .001. Finally, we also observed that the total number of memories dated in the first decade of life were significantly lower in China (n = 4), compared to Greenland (n = 21), Mexico (n = 23) and Greenland (n = 23), χ 2 (3) = 14.35, p = .002, possibly as a result of later offset of childhood amnesia in Chinese samples as previously shown by Wang (2001) .
In general, across samples, the lifespan distributions showed more memories of positive life events in adolescence and early adulthood, while the number of memories of negative life events increased with increasing age. However, cultural differences in the distribution of autobiographical memories of positive and negative life events produced varied, yet comparable, patterns throughout the lifespan.
Content Analysis
This section describes the content analyses of all memories (including the ones that were dated to have occurred after 50 years of age) to determine whether participants' autobiographical memories were about scripted or unscripted events and about personal or non-personal events. Tables 2 and 3 show the percentages of the most positive and most negative memories, respectively, that were coded into scripted events categories and unscripted events (across countries), as well as the mean age for the time of their occurrence. Scripted events refer to the memories corresponding to the cultural life script from each country. For example, if a participant thought about his or her marriage as the most positive life event in their lives, this event was coded as "scripted" since "getting married" is a life script event. In Tables 2 and 3, the percentages refer to the number of events mentioned within each sample; for example, 42% of the most positive life events in Mexico were "having children". Across countries, the five most common scripted positive life events were "having children", "marriage", "college", "romantic relationships", and "major achievements". The five most common scripted negative life events were "other's death", "parents' deaths", "divorce", "partner's death" and "serious disease".
Memories of scripted and unscripted life events
As predicted, the majority of the most positive life events (80%) were scripted events December , available online at: http://dx.doi.org/10.1037 14 (i.e., events in the cultural life script). Most importantly, a significantly higher number of scripted positive life events (55%) were located during the decade of the 20's, compared to the other decades (0-9 years = 2%, 10-19 years = 5%, 30-39 years = 28%, 40-49 years = 10%) χ 2 (4) = 389.97, p < .001. Only a smaller portion of the most negative life events (39%) was coded as scripted, replicating the results obtained by Berntsen et al. (2011) . However, some cultural differences in the frequencies of the scripted versus unscripted memories were found.
The distribution of memories of the positive scripted life events ( Tables 2 and 3 for comparison purposes. by Chinese participants were actually life events from their children's lives (e.g., "when my daughter went to university"). Consciousness: Theory, Research, and Practice, 2(4) , 475-489 on 1 st of December , available online at: http://dx.doi.org/10.1037 
Memories of personal and non-personal life events
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Discussion
The literature on cultural differences in the distribution of autobiographical memories across the life span is sparse. In order to begin to fill this gap, we here examined the lifespan distribution and content of autobiographical memories of highly emotional positive and stressful and traumatic life events across samples of older and middle-aged individuals from Mexico, China, Greenland, and Denmark. Consistent with our predictions, overall the participants showed a preference to recall memories of the most positive life events that occurred when they were between 15 and 30 years old, creating a reminiscence bump, while they did not exhibit this preference for memories of the most stressful and traumatic life events. Also consistent with our predictions, when asked to remember their most positive life event, participants generally reported highly normative life events contained in the cultural life script, whereas when asked to remember their most stressful or traumatic life event, participants tended to report mainly unscripted events (i.e., events not included in the life script of their culture). Thus, for the four samples combined, we replicated prior findings on the lifespan distribution and content of memories of the most positive and most negative life events . In addition, the positive life events were generally events that were directly experienced by the participants, whereas negative events considerably more frequently were about events that were experienced by someone other than the participants (e.g., "my brother's accident"). However, when analyzing the four samples in comparison with one another, important cultural differences were observed to which we now turn. In addition, the uniqueness of the lifespan distribution of the memories reported by the Chinese participants might result from the historical period that some of the participants experienced. A portion of the participants lived through the Cultural Revolution (1966) (1967) (1968) (1969) (1970) (1971) (1972) (1973) (1974) (1975) (1976) .
During this period, an entire generation of urban youth was prevented from entering university and was sent to the countryside to experience communitarian life and agricultural manual labor. The Cultural Revolution might have had the potential to alter the lifespan distribution of memories of highly emotional memories.
All four samples reported more memories of positive events that were personally experienced by the participants themselves, whereas such dominance was not seen for the negative memories. This is reminiscent of the optimism bias -i.e., the finding that people are more inclined to expect negative future events to happen to others relative to themselves, whereas positive future events are expected to be more likely to happen to themselves relative to others (e.g., Gouveia & Clarke, 2001; Weinstein & Klein, 1996) . Here we found a similar effect for memories of past events. Importantly, this effect, which may serve positive selfenhancement, was less pronounced for the Chinese sample.
Conclusion
Prior research has shown that emotional valence of highly emotional memories plays an important role in their temporal distribution during the lifespan, when people are asked to retrieve memories of emotional events. Here we showed that this pattern replicated across different cultures, but with some important cross-cultural variations. We found that memories of the most positive life events frequently originated from events experienced during the adolescence and early adulthood years, whereas memories of the most negative life events came from events experienced during the entire lifespan and increased in frequency later in the lifespan. Cross-cultural differences were found in regards to the relative effects of emotional valence on the distribution of events across the lifespan and in regards to the amount of personal vs. non-personal events for memories of the most positive life events.
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